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Abstract : 

[OBJECT] 

To provide a non-contact developing machine using a one- 
component developer that can restrict the drop of fluidity of 
a toner with the passage of time with respect to fluidity at 
the start of use of the toner as the reference, and can 
prevent the drop of an image density and deterioration of 
gradation with time resulting from the drop in toner 
f luidity - 

[CONSTRUCTION] 

In a developing machine of non-contact development type 
for developing a latent image formed on a photosensitive drum 
by using a one-component developer supported by a developing 
roller, a toner having a ch ange quantity of the degree of 
V aggregation, with the passage of time, of not greater than 10 
with respect to the degree of aggregation at the start of use 
as the reference, a change quantity of an angle of repose, 
with the passage of time, of not greater than 8 degrees or a 
change quantity of a slack apparent specific gravity, with 
the passage of time, of not greater than 0.1 g/cm^ is used as 
the one-component developer. A spherical toner may be used 
for the one-component developer. A spherical toner having a 
distribution mode of a spherical coefficient of 1.00 is used 
particularly preferably. 
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Scope of Claims for Patent: 

1 . A developing machine of non-contact development for 
developing a latent image formed on an image support by using 
a one-component developer supported on a developer support, 
characterized by using, as said one-component developer, a 
toner having a change quantity of a degree of aggregation, 
with the passage of time, of not grater than 10 with respect 
to the degree of aggregation at the start of use of said 
toner as the reference. 

2 . A developing machine of non-contact development 
type for developing a latent image formed on an image support 
by using a one-component developer supported by a developer 
support, characterized by using, as said one-component 
developer, a toner having a change quantity of an angle of 
repose, with the passage of time, of not greater than 

8 degrees with respect to the angle of repose at the start of 
use of said toner as the reference.- 

3. A developing machine of non-contact development 
type for developing a latent image formed on an image support 
by using a one-component developer supported by a developer 
support, characterized by using, as said one-component 
developer, a toner having a change quantity of a slack 
apparent specific gravity, with the passage of time, of not 
greater than 0.1 g/cm^ with respect to the specific gravity 
at the start of use of said toner as the reference. 

4 . A developing machine of non-contact development for 
developing a latent image formed on an image support by using 
a one-component developer supported by a developer support, 
characterized by using, as said one-component developer, a 
spherical toner. 
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5. A developing machine according to claim 4, wherein 
the mode of a shape coefficient distribution of said 
spherical toner is 1.00. 

Detailed Description of the Invention; 

[0025] 

Fig. 7 shows the change of the slack apparent specific 
gravity of the toner in the print test of 20,000 sheets. The 
slack apparent specific gravity of the toner is measured by 
using a powder tester Model PT-N, a product of Hosokawa 
Micron K.K. The method of measurement is based on the 
measurement manual annexed to the powder tester. According 
to the result of this print test, when the spherical toner is 
used, the slack apparent specific gravity of the toner with 
the passage of time hardly changes but remains around 
0.4 0 g/cm^. When the amorphous toner is used, however, the 
toner has high fluidity in the initial stage because a large 
amount of silica is added to the toner, and the change 
quantity with the passage of time is great. At the time of 
printing of 20,000 sheets at which the operation becomes 
inoperative, the change quantity of the slack apparent 
specific gravity exceeds 0.1 g/cm^ with respect to the value 
at the start of use of the toner as the reference. 

[0026] 

Fig. 8 is a graph that shows the relationship between 
the change quantity of the degree of aggregation of the toner 
and the image density, and is obtained by plotting on the 
basis of the print test described above. The toners having 
initial degrees of aggregation of about 5 to about 10, that 
the inventors of the present invention used for the test, 
exhibit a substantially linear relationship between the 
change quantity of the degree of aggregation and the change 
quantity of the image density. When the change quantity of 
the image density exceeds 0.2 in ordinary image densities. 
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users generally notice that the image density becomes lower 
than that of the initial stage. Assuming therefore that the 
allowable change width of the image density is 0.2, the 
allowable change quantity of the degree of aggregation 
becomes 10 from Fig. 8. In other words, when the change 
quantity of the degree of aggregation of the toner is not 
greater than 10 from the initial stage after the start of 
use, the image density can be kept within the allowable 
range . 

[0027 ] 

Fig. 9 is a graph showing the relationship between the 
change quantity of the angle of repose of the toner and the 
change quantity of the image density plotted on the basis of 
the print test result described above. The toners having 
initial angles of repose of about 35 to 45 degrees, that the 
present inventors use for the test, exhibit a substantially 
linear relationship between the change quantity of the angle 
of repose and the change quantity of the image density. When 
the change quantity of the image density exceeds 0.2 in 
ordinary image densities, the users notice that the image 
density becomes particularly lower than the initial density. 
Assuming therefore that the allowable change width of the 
image density is 0.2, the allowable change quantity of the 
degree of aggregation becomes 8 degrees from the graph in 
Fig. 9. In other words, when the change quantity of the 
angle of repose of the toner from the initial stage after the 
start of use is not greater than 8 degrees, the change 
quantity of the image density can be kept within the 
allowable range. 

[0028] 

Fig. 10 is a graph showing the relationship between the 
change quantity of the slack apparent specific gravity of the 
toner and the change quantity of the image density plotted on 
the basis of the print test result described above. The 
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toners having initial slack apparent specific gravities of 
about 0.35 to 0.5 g/crn^, that the present inventors use, 
exhibit a substantially linear relationship between the slack 
apparent specific gravity and the change quantity of the 
image density. When the change quantity of the image density 
becomes greater than 0.2 in ordinary image densities, the 
users notice that the density is particularly lower than the 
initial density. Assuming therefore that the allowable 
change width of the image density is 0.2, the allowable 
change quantity of the slack apparent specific gravity 
becomes 10 g/cm^ from the graph in Fig. 10. In other words, 
when the change quantity of the degree of aggregation of the 
toner from the initial stage after the start of use is not 
greater than 10 g/cm^, the change quantity of the image 
density can be kept within the allowable range. 

[0029] 

As described above, the developing machine according to 
this embodiment uses the spherical (polymerized) toner having 
the change quantity of the degree of aggregation, with the 
passage of time, of not greater than 10, the change quantity 
of the angle of repose, with the passage of time, of not 
greater than 8 degrees, or the change quantity of the slack 
apparent specific gravity, with the passage of time, of not 
greater than 0.1 g/cm^, with respect to the values at the 
start of use of the toner as the reference. In this way, 
this embodiment can keep the drop of fluidity of the toner 
with the passage of time from the start of use of the toner 
at a lower level than when the toner containing additives 
such as silica or the amorphous toner or the spheroidized 
toner is used. Therefore, this embodiment can easily conduct 
initial setting of the image formation process condition, 
such as the development bias and the exposure quantity, in 
accordance with the degree of fluidity of the toner at the 
start of its use lest the drop of the image density and 
deterioration of gradation occur with the passage of time 
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from the start till the end of use of the toner. When only 
initial setting of the image formation process condition is 
made in accordance with the degree of fluidity of the toner 
at the start of use, the drop of the image density and 
deterioration of gradation do not occur from the start till 
the end of use of the toner. The drop of the image density 
and deterioration of gradation resulting from the drop of 
fluidity of the toner with the passage of time can also be 
prevented without disposing an image formation process 
controlling apparatus that detects the image density at a 
predetermined timing and changes setting of the image 
formation process condition such as the development bias, 
exposure, etc, on the basis of the detection result. 

[0030] 

When the toner removed from the photosensitive drum 1 by 
cleaning is used once again, the toner receives a greater 
stress by the cleaning blade and by a transfer auger from the 
cleaning device to the developing machine than inside the 
developing machine. In consequence, deterioration of 
fluidity is likely to occur. When the fluidity of the 
recycled toner that returns from the cleaning device to the 
developing machine is greatly different from the fluidity of 
the new toner, the new toner and the recycled toner cannot be 
mixed sufficiently. In consequence, the charge defect 
occurs, and staining of the base and scattering of the toner 
are likely to occur. Therefore, the developing machine that 
uses the recycled toner uses preferably the spherical 
(polymerized) toner that does not contain as much as possible 
of the third additive such as silica as in the embodiment 
described above, and has the degree of aggregation of not 
greater than 10, the angle of repose of not greater than 
8 degrees or the slack apparent specific gravity of not 
greater than 0.1 g/cm^. 
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